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DETAILED ACTION 
Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 1-12 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

Claims 1-12 disclose a method of enhancing an audio signal, however does not 
disclose a device or apparatus for performing the method. The Applicant's specification 
discloses wherein the steps of the present invention may be performed by a computer 
program. The present claim language is non-statutory because the disclosed method 
may merely be a computer program or code, which does not fall within the statutory 
classes of invention under 35 U.S.C. 101 . 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-7, 11, 13-19, and 25-26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Aarts et al (US 6,1 1 1 ,960). 
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With respect to claim 1 , Aarts discloses a method of enhancing an audio signal, 
the method comprising the steps of: filtering the audio signal so as to select a frequency 
range thereby forming a filtered audio signal (fig.5 #20, col.4 ln.60-62); dividing the 
filtered audio signal of the selected frequency range into time segments thereby forming 
filtered audio signal segments (fig.5 #240, col.7 ln.15-19); and scaling each of the 
filtered audio signal segments so as to increase the sound level of the filtered audio 
signal (fig.5 #241, col.6 ln.63-67,col.7 In. 1-24), wherein the time segments are defined 
by zero crossings of the filtered audio signal. 

With respect to claim 2, Aarts discloses the method as claimed in claim 1 , 
wherein each time segment is defined by two consecutive zero crossings of the filtered 
audio signal (col.7 ln.17-19). 

With respect to claim 3, Aarts discloses the method as claimed in claim 1 , 
wherein the step of scaling the audio signal involves a distinct scaling factor for each 
time segment (col.7 ln.17-19). 

With respect to claim 4, Aarts discloses the method as claimed in claim 1 , 
wherein the step of scaling involves a scaling factor which is constant for each time 
segment (col.7 In. 3-6). 

With respect to claim 5, Aarts discloses the method as claimed in claim 1 , 
wherein the step of scaling involves a scaling factor which varies with the amplitude of 
the filtered audio signal (col.7 ln.21-24). 
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With respect to claim 6, Aarts discloses the method as claimed in claim 5, 
wherein the step of scaling involves a non-linear scaling factor involving a quadratic or 
cubic function (col.1 ln.40-43). 

With respect to claim 7, Aarts discloses the method as claimed in claim 1 , 
wherein said method further comprises the step of: combining the scaled filtered audio 
signal segments of the selected frequency range and the remainder of the audio signal 
not in the selected frequency range, thereby forming a combined audio signal (fig.5 
#26). 

With respect to claim 1 1 , Aarts discloses the method as claimed in claim 1 , 
wherein the selected frequency range is a bass frequency range (col.4 ln.50-51 ). 

With respect to claim 13, Aarts discloses a device for enhancing an audio signal, 
the device comprising: filter means (fig.5 #20) for filtering the audio signal so as to 
select a frequency range (col.4 In. 60-62) thereby forming a filtered audio signal; dividing 
means (fig.5 #240) for dividing the filtered audio signal of the selected frequency range 
into time segments (col.7 ln.15-19) thereby forming filtered audio signal segments; and 
scaling means (fig.5 #241) for scaling each of the filtered audio signal so as to increase 
a sound level of the filtered audio signal (col.6 In. 63-67, col.7 In. 1-24), wherein the time 
segments are defined by zero crossings of the filtered audio signal. 

With respect to claim 14, Aarts discloses the device as claimed in claim 13, 
wherein the dividing means defines each time segment by two consecutive zero 
crossings of the filtered audio signal (col.7 ln.17-19). 
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With respect to claim 15, Aarts discloses the device as claimed in claim 13, 
wherein the scaling means uses a distinct scaling factor for each time segment (col. 7 
In. 13-15). 

With respect to claim 16, Aarts discloses the device as claimed in claim 13, 
wherein the scaling means uses a scaling factor which is constant for each time 
segment (col.7 ln.3-6). 

With respect to claim 17, Aarts discloses the device as claimed in claim 13, 
wherein the scaling means uses a scaling factor which varies with the amplitude of the 
filtered audio signal (col.7 In. 21 -24). 

With respect to claim 18, Aarts discloses the device as claimed in claim 17, 
wherein the scaling means uses a non-linear scaling factor involving a quadratic or 
cubic function (col.1 ln.40-43). 

With respect to claim 19, Aarts discloses the device as claimed in claim 13, 
wherein said device further comprises: combining means (fig.5 #26) for combining the 
scaled filtered audio signal segments and the remainder of the audio signal not in the 
selected frequency range, thereby forming a combined audio signal. 

With respect to claim 25, Aarts discloses an audio amplifier (fig.7) comprising a 
device as claimed in claim 13. 

With respect to claim 26, Aarts discloses an audio system (fig.5) comprising a 
device as claimed in claim 13. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 12 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Aarts et al (US 6,111 ,960) in view of Townsend et al (US 6,606,388 B1 ). 

With respect to claim 12, Aarts discloses the method as claimed in claim 1 , 
however does not disclose expressly wherein said method further comprises the step 
of: delaying any signal components of the audio signal in frequency ranges other than 
said selected frequency range. 

Townsend discloses a method for enhancing audio signals comprises the step of: 
delaying any signal components of the audio signal in frequency ranges other than said 
selected frequency range (fig. 2 #226, col .5 In. 4-7). At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to use the delay of Townsend 
to delay the non-selected frequency portions of Aarts. The motivation for doing so 
would have been to ensure the alignment of the audio signals when combined in the 
time domain. 

With respect to claim 24, Aarts discloses the device as claimed in claim 13, 
however does not disclose expressly wherein said device further comprises: a delay 
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element for delaying signal components of the audio signal in frequency ranges other 
than said selected frequency range. 

Townsend discloses a device for enhancing audio signals comprises a delay 
element for delaying any signal components of the audio signal in frequency ranges 
other than said selected frequency range (fig.2 #226, col. 5 ln.4-7). At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to use the 
delay of Townsend to delay the non-selected frequency portions of Aarts. The 
motivation for doing so would have been to ensure the alignment of the audio signals 
when combined in the time domain. 

Claims 8-10 and 20-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aarts et al (US 6,1 1 1 ,960) in view of Roberts (US 5,509,080). 

With respect to claim 8, Aarts discloses the method as claimed in claim 7, 
however does not disclose expressly wherein said method further comprises the steps 
of: comparing an amplitude of the combined audio signal with a threshold value; and 
adjusting the amplitude of the combined audio signal if the threshold is exceeded. 

Roberts discloses a comparison means (fig.1 #62,64) for comparing a signal to a 
selected voltage level (col. 2 ln.49-57), and adjusting means (fig.1 #32) for adjusting the 
low frequency portion of the signal in the event that the signal exceeds the selected 
voltage level (col. 2 In. 59-67, col. 3 In. 1-7). At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to use the circuit of Roberts on the 
output of the combiner of Aarts. The motivation for doing so would have been to protect 
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an attached subwoofer from damaging signal levels while maintaining full fidelity in the 
bass signal range. 

With respect to claim 9, Aarts discloses the method as claimed in claim 8, 
wherein only the amplitude of the filtered audio signal is adjusted (Roberts: col.2 ln.64- 
67). 

With respect to claim 10, Aarts discloses the method as claimed in claim 8, 
wherein the steps of comparing the amplitude of the combined audio signal and 
adjusting the amplitude of the combined audio signal is carried out per time segment. It 
is understood that the low frequency harmonics created by Aarts occur within the time 
period of the zero-crossing of the audio signal, thus the low frequency portion of the 
signal that is forwarded to the circuit of Roberts maintains this time period relationship. 

With respect to claim 20, Aarts discloses the device as claimed in claim 19, 
however does not disclose expressly wherein said device further comprises: comparing 
means for comparing an amplitude of the combined audio signal with a threshold value; 
and adjusting means for adjusting the amplitude of the combined audio signal if the 
threshold is exceeded. Roberts discloses a comparison means (fig.1 #62,64) for 
comparing a signal to a selected voltage level (col.2 In. 49-57), and adjusting means 
(fig.1 #32) for adjusting the low frequency portion of the signal in the event that the 
signal exceeds the selected voltage level (col.2 ln.59-67, col.3 In. 1-7). At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to use the 
circuit of Roberts on the output of the combiner of Aarts. The motivation for doing so 
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would have been to protect an attached subwoofer from damaging signal levels while 
maintaining full fidelity in the bass signal range. 

With respect to claim 21 , Aarts discloses the device as claimed in claim 20, 
wherein the adjusting means adjusts only the amplitude of the filtered audio signal 
(Roberts: col. 2 In. 64-67). 

With respect to claim 22, Aarts discloses the device as claimed in claim 20, 
wherein the comparing means compares the amplitude of the combined audio signal 
per time segment, and the adjusting means adjusts the amplitude of the combined 
audio signal per time segment. It Is understood that the low frequency harmonics 
created by Aarts occur within the time period of the zero-crossing of the audio signal, 
thus the low frequency portion of the signal that is forwarded to the circuit of Roberts 
maintains this time period relationship. 



Response to Arguments 

Applicant's arguments filed February 20, 2009 have been fully considered but 
they are not persuasive. 

With respect to claim 13, the Applicant argues that the cited zero-crossing 
detector 240 does not anticipate a dividing means because the output of the zero- 
crossing detector is a detector signal indicating zero crossings, not a filtered audio 
signal segments. The Examiner disagrees with this assertion. The zero-crossing 
detector of Aarts receives the frequency selected audio signal, then filters the signal to 
produce a square wave representative of the zero crossings of the audio signal. This is 
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a filtering of the audio signal that produces a divided square wave related to the zero- 
crossings of the audio signal. The square wave signal is a filtered result of the input 
audio signal to detector 240. 

With respect to claim 13, the Applicant argues that the cited waveform generator 
241 does not anticipate the claimed scaling means. The Examiner disagrees and 
maintains the position that the waveform generator generates scaled output signals with 
respect to the zero-crossing detector 240 and level detector 28. The present claim 
language does not define the claimed scaling as to differentiate from the teachings of 
Aarts's waveform generator. 



Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to whose telephone number is (571 )272-0552. The 
examiner can normally be reached on M-F 10:00am to 6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571) 273-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jason R Kurr/ 
Examiner, Art Unit 2614 

/Vivian Chin/ 

Supervisory Patent Examiner, Art Unit 2614 



